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RECORDS OF REVISIONS

Varsion No Date Page DESCRIPTION
1.0 Dec.02, 1998 - First Draft
1.1 Feb.24, 2000 6/27 | Electrical Characteristics ;

- Lamp Operating Current (Min} : 3.0mA = 2.5mA

- Lamp Operating Voltage (Max): 810Vaus ~ 840Vaus
1 2 Mar.07, 2000 14/27 | Add Min. Value{460g} of LCM weight to

E.Mechanical Gharacteristics.

22127 | Add Drawing of packing form to 8-2 Packing Form
23/27| Add Drawing of paliet and label to 8-2 Packing Form

(- 1927 6.Reliability

Vibration Test{Non-Operating)

From Sine wave, 10~500~10Mz, 1.5G, 0.37uet/min.d axis, 1 hour/axis
To Sinusoidsl Vibration 5-100~8Hz,2G.1Min/test

for sach direction(X,¥,Z) Total ; 120tast

Shock Test{Non-Operating)
From Half sine wave, 1800, Zms, one shock of ach siv faces
{i.e. nun 180G 2ms for all six faces.)
To 58G,11msecHest for each direction(X.Y,Z)

Total | Stesl

'S

r Vert2 , MAR. 07, 2000 | Page 3727
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4. General Description

The LP133X7-D2NC is a Color Active Matrix Liquid Crystal Display with an integral Cold Cathode Fluorescent
Lamp({CCFL) back light system. The matrix empioys a-5i Thin Film Transistor as the active element. it is a
transmissive type display operating in the normally white mode. This TFT-LCD has a 13.3 inch diagonaily
measured active display area with XGA resolution(768 vertical by 1024 horizontal pixel array).  Each pixel is
divided into Red, Green and Blue sub-pixels or dots which are arranged in vertical stripes.  Gray scale or the
brighiness of the sub-pixel color is determined with a 6-bit gray scale signal for each dot, thus, presenting 2
palette of more than 262,144 colors.

The LP133X7- DZNChas been designed to apply the interface methed that enables low power, high speed
low EML. Flat Link must be used as a LVDS{Low Valtage Differential Signaling} chip.

The LP133X7- D2NC is intended to suppert applications where thin thicknesgs, low power are critical factors
and graphic displays are impertant. In combination with the vertical arrangement of the sub-pixels, the
1LPA33X7-02NC characteristics provide an excellent flat panet display for office automation products such as

Notebook PC.

Timing
3 Cantrel —"':"‘ﬁ Column driver gircuit ]‘—
= i ]
E Block N I {
[ o
£ "
Z— E g
© B | L 3 i TFT-LCD
11N =
Sower %3 } (1024768}
S — Y o '
Block Ly
W
CN2 v Backlight Ass'y
General Features
Active screen size 13.8 inches(33.78¢m); diagonal
QOutline dimensions 284(H) X 214.5(V) * 5.6(0) mm (typ)
Pixel pitch 0.264 mm X (.264 mm
Pixgl format 1024 horiz. By 768 ver. pixels
RSB stripe arrangement
Color depth g-bit, 262,144 colors
Luminance, White 130 ed/m® (typ)
Power Consumption Total 4.36Watt{typ} En
Weight 480g (tyn)
Display operating mode transmissive mode, normally white
Surface treatments hard coating{3H},

anti-glare treatment of the front polarizer

[ ver1a2 - ' MAR. 07, 2000 _ Pagedar J
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2. Absolute Maximum Ratings

The following are maximum values which, If exceeded, may cause faulty operation or damage to the unit.

Table 1 _ABSQLUTE MAXIMUM RATINGS

Vaiyes .
Parameter symbhol i o, Units Notes
Power Input Voltage Vee 0.3 © 438 Vde ato5C
Qperating Temperaiure Top 0 +50 . C 1,2
Storage Temperatlre Tsr =20 +5{) ¥ 1,2

Note: 1. Temperaturs at Smm above display ceter of LCD Module.
Ta 240C : SU%RH Max.
Ta 40T - Absolute Humidity shall be less than Ta = 40T 90%RH.
‘\M These shail be ne dew condensation,
2. Humidity Min. 5%RH, Max. 90%RH.

\ Ver 1.2 MAR. 07, 2000 . Page’§27 . |
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3. Electrical Specifications
3-1. Electrical Characteristics
The LP133X7- D2NC requires two powar inputs. One is employed to power the LCD electronics and to
drive the TFT array and fiquid crystal. The second input which powers the CCFL., s typically generated by an
inverter. The inverter is an external unit to the LCD.
Table 2 ELECTRICAL CHARACTERISTICS:
: Values ,
Parameter Symbol i o, v Units Notes
MODULE:
Fowsar Supply [nput Voltage Vee 30 33 38 Vdo
Power Supply |nput Current lge 0.185 0220 0.288 A 1
Differential Impedance im ac 100 110 ohm 2
Power Consurnption P 0.61 0.73 0.84 Watts 1
, Rush current trusw - 1.5 1.8 A 3
N
LAMF
Operating Voltage Vi, 635 660 840 Vaus 4
Operating Current laL 2.8 58 6.5 mA
Established Starting Vclta%a 5
at 25 - - 1100 VRMS
at0’c - - 1480 Vama
Querating Frequency fat 40 &5 {80 kHz
Power Cansumption Pay - 3.63 4.13 Waltts &
ffa Time 10.000 - - Hrs 7

Notes; 1. The specified current and power consumption are under the Vee = 3.3V, 25T, fv = 60Hz
condition whereas 84 gray pattern is displayed, '
2. This impedance value is needed to proper display and measured form LVDS Tx to the mating
connector,

3. The duration of rush current is about 20ms.
4, The variance of the voltage is £ 10%.
5. Tha transformer output voltage in the inverter must ba high cansidering to the loss of the baliast

_ capacitor in the invertar.

Q- 8. The lamp pawer consumption shown above does net include loss of external inverter,
7. Tha life time is determined as the tirme at which brightness of tamp is 50% compare io that of initiz|

value at the typical lamp current and room empereture.

Ver1.2 ' MAR. 07, 2000 - Page /27
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3-2. interface Connections
Interface chip must ba used FlatLink part No. THCB3LVDMB3A(Transmitter} KZ4EQ38C12CFRP(Recaiver)

made by THine Microsystems Inc.,
This LCD emplays two interface connections, a 20 pin connector is used for the module electronics and the

other connector is used for the integral backlight system.
The electronics interface conneéctor is & model DF*SKR-20P-1Hmanufactured by HIROSEZ. The pin

configuration for the connector is shown in the table below.

Taple.3 MODULE GONNECTOR PIN CONFIGURATION (1LVDSG) [ONAY L
Rin Symiol Description Notas
1 VCC Power (3.3V) 1. interface chips
2 VCC Power (3.3V) 1.1 LCD  KZ4EQ38C12CFP
3 GND Ground (THCBALVDFB4A Core)
4 GND Ground 1.2 System : THCB3LVDMB3A 48TSS0P
5 ADM Difference Signal * Pin to Pin compatible with T1 LVDS
B ADP Diffarence Signal
7 GND Ground 2 Connector
8 AN Difference Signal 2.1LCD : DF18KR-20P-1 H(H!ROSE)
g AP Difference Signal or GT100-20-LS-SMT-R(LG CABLE}
10 GND Ground —* Pin to Pin compatible with HIROSE
11 AZM Difference Signal 2.2 Mating
12 AZE Difference Signal - Wire type : DF19G-205-1C{HIROSE)
13 GND Ground - FPC type ; DF18-208-1F(HIROSE)
14 CLKM Differance Signal 2.3 Connector pin arrangemert
15 CLKP Difference Signal
16 | GND Ground | .
17 NC No Connection No.20- -1
18 NC No Connection
18 GND Ground CNY
20 GND {Ground
%’Z‘z LCD REAR VIEW B

The backiight interface connector is a model BHSR-02V3-1, manufactured by JST. The mating connector
part number is SM02B-BH&S-1 or equivalent. The pin configuration for the connector is shown in the table

below.

Table 4 BACKLIGHT CONNECTOR PIN COMFIGURATION [CM2}
Pin Symbol Description Notes
1 HV High voliage input 1
LV Eow voltage input 2

Netes: 1. The high voltage input tecrminal is colored pink
2. Tha low voltage input terminal is colored black,

Ver 1.2 B MAR. 07, 2000 " Page7i27 |
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Table 5 REQUIRED SIGNAL ASSIGNMENT FOR FlatLink Transmitter
Pin#| Pin Name Reguire Signala ; Pin# | Pin Name Reqguire Signals
1 D4 R4 48 D3 RZ
vee \eo 47 02 Rz
3 [ R5 45 GND GND
4 0§ Go 45" o1 R1
5 GND GND 44 oo RO
8 o7 Gt 43 NG NG
7 D8 G2 42 JLVDS GND LVDE GND
8 Vee Vee 41 YOM AQM
g o8 &3 40 Yop AQP
10 D10 G4 a9 Y16 ATM
: 11 GND GND g ¥1p AlP
— 12 11 &5 37 | LVDS Veg LVDS Veo
13 D12 j 80 36 [LVDS GND LVDS GNP
14 NG NG a5 YZM AZM
15 03 B1 3 YzZF AZR
18 D14 B2 33 ICLKOUTM CLEM
17 GND GRD 32 CLROUTP CLKP
18 s B3 31 LVDS GND LVDS GND
18 16 B4 30 PLLGND FLL GND
0 o7 BS 28 PLLVce PLL Ve
21 Veo Voo 28 PLLGND _ FLi, GND
22 s HSYNC 27 SHDMN SHDN
23 D18 VEYNG 26 | CLKIN Daik
24 GND BND 25 20 DE(Dala Enabie)

@

Notes : Refer to LVDE Transmitter Data Sheet for detall descriptions,

LY

 Ver1.z ' . MAR. 07, 2000 - ' Page 8/27
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3-3, Signal Timing Specifications

This is the signal timing required at the input of the  LVDS Transmitter.  All of the interface signal timing

should be satisfied with the following specifications for it's proper aperation,

23 2002 1i:4eAM PO

Table 6 Timing Table
ITEM SYMBOL MIN. TYP. MAX, LUNIT NOTE
Deik Pariod e 14.7 15.4 16.7 ng B5MHz(Typ)
Hsyno Period tap 1206 1344 1364 | to
Width-Activa fiaes 18 138 240
Vsync Period tve 780 806 830 top
Fraguency fy - 80 - Hz
Width-Active o 1 8 24 b
DE Horizental
Back Porch ter 82 160 . tok
{ Data Morzontal .
Eront Porch bee 10 <A T
Enabie ) Vertical
Back Porch e 2 29 ) tup
Veriical ; 4
Front Porch bure )
Ver1.2 MAR. 07, 2000 ° ' Pagev? . |
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3-4, Signal Timing Wave forms
‘ 0.7vee
Hayno, Vsync, DE, DATA
# o,sr\g“
nyay WAWAW A\ WAWAWAN
DCLK
VALID
E TNVALID T X 3(:2@( > INVALID
\\w,
DATA
- {-
DE{Data Enable) %; \\\\
H8yne EM* L & \\
o E‘ '[ e ; % tuep P
R * L & "
DE{Data Epable) / §§ \_
. lyp N
™ &
N \

DE{Data Enable)

[ ver1z
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3-5. Color Input Data Reference

The brightness of each primary color{red, green and blue) is based on the G-bit gray scale data input for the
aolor, the higher the binary Jnput, the brignter tha color.

versus data input.

Table 7 COLOR DATA REFERENCE

The table below provides a refergnce for color

Inpul Cotor Dala

Color Reg (Sreen Blue
MSB LSB | MSB LSB|MSB LERB
rRs| R4 [R3[rz[R1[RO| G5 |calGalG2 G1[Ge|Bs|{Ral B3 [B2]B1]80
Black gigloipigioio|ojojo|oioiojorojorolfo
Red{B83} b 1 1 1 1 11o0f0jQ0jojojojototojo0]0
Green{83) ajo|loi0 0l 01 1 1 1 1 1 0rg0jo0]010:40
Basic |Blue(83) oiogloiolojojoiloloplorojol|t 1 1 1 1 1
Colors [Cyan sloloflolotatit |ttty 1ty
Magenta 1 1 1 1 1 1 ginloloy 0 C 1 1 1 1 1
Yellow 1 1 1 k| 1 1 1 1 1 i 1 110010030 ]0
White 1 4 1 1411 1 1 i 1 1 1 1 1 1 1 1 1
Regd(C0) Dark ololofelotoleajoinjoiojojo;0!0]0!10;0
Red(01) clojolololt|ojoiololojolo|0ialo|loi0
Red(02) clolojoidi|lo|lolojoloiojoyaloloio|l0]|0
Red : H : : : : ; : : : : ; : : . : ; :
Rad(E1) 14 l1+loltrtiaojotoioc]oioioioic|ole
Red(82) 1 1 141 1io0foloipjoiojo0oiojieigioi0
Red(83) Bright 1 1 1 4 1 1101 0i0lolOoiDi0oiQgi 3101 0:Q
Green{00\Dark {0 lo|ofolo|ojojojojol0ro0jojic . cjaj0:o
Grasn(01} aglole|lofjaloicto|loiolo|t |00 |0|0O]0
Green(D2) oloifojo|lajoto|olojolr {0 |]OfO[OQG[0O]0OD10
(Grean : o : : : : ! : : ' : ! . : . : H :
Green(61) glojololojois|tlr)1|Ooj1i0]010{0]0i0
Grzen{62) ololoejoloijoit |t 1l |10 Ci0iotiojofo
Groen(6Brinhkt ! 0 1D 1010 |G| D14 1 1 1 A1 1ol oinloian
Biue(00) Dark aloiojoletiotlaololnlojo|lolO0iCc|0|0]0:0
Blue(01) pioiololojolojojolojornjo|loieflo)a;t
Blue(D2) glatolotolojolelololoialoclaioiol1i0
Blue : H : : : : : : : : ! H : . . ! . ,
Blus(61) olofolojolalolciolojoiortyti1]1101
Blue(82) ololeoejojo|loiolCciOoioiol ot 1 1 110
Blue6} Brickt 1 oloiololo|0{0tL ;0301010 1 1 1 1 1

. I' Veri2 MAR, 07,000 o Page 11427,
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3-8, Power Sequence

- a0%
Powar Supply For LCD
VCC : 10% ]
\
o ) TT
i
Yo Te
i I ! |
| mterface S\E;na , valid
kw‘ (LVDS Signal of Transmitter)
ov T
3 Té
Power for Lamp OFF LANP CN OFF
Values ;
Parameater Min Ty, Mo Linits
T, 0.1 - 10 ms
T, 0.01 - 20 ms
. Ts gg - - ms
% ) a - - ms
—~ Ts 0.01 - 20 ms
Te 0.01 - 20 ms
T7 1 - - S

Notes: 1. Please avoid floating state of interface signal at invalid period.
5 When the interface signal is invalid, be sure to pull down the power supply for LCD Vec fa OV,
3. Lamp power must be turn on after power supply for LOH and interface signal are valid.

| ver1z . MAR, 07, 2000 ... Page 227
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3-7. Vee Dip Condition

Voo

4
X =
<
> e
H s

. Y Y

{

1) 2.5V =Vee< 3.0V
td=20ms

2) Ve < 2.8V
Vee-dip conditions should also follaw the Power Up/Down conditions far supply voltage.

Notes : This phenomenon is caused by row driver {C inilialization after power on (1 vertical peried) .

[ ver1z MAR. 07, 2000 © . ' Page 1327
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4. Optical Specifications

Optical characteristics are determined after the unit has bien "ON' and stahie for approximately 30 mindtes in
a dark environment at 26 C_ The values specified are at an approximate distance 50cm from the LCD surface
at a viewing angle of @ and g squal to (s,

Appendix A -1 presents additional information concerning the measurament equipment and method..

Table § OPTICAL CHARACTERISTICS ( Ta=25C, Vor=3.3V, & =60Hz,
. Delic=6oMHz, 1y =5, 5mA}

Val .
Parameter Symbol g %uss Max. Units Noles
Cortrast Ratio CR 150 200 - 1
Surface Luminance, white Lo 110 130 - cdfm? 2
Luminance Variation & WHITE - 1.25 1.45 3
{_ |Response Time o Tr msec 4
Rise Time Tr= - 30 50
Decay Time Tro - 30 80

CIE Color Cogrdinates

Red Xn 0.572 0.602 0.632
¥r 0,319 0.348 0.379
Green *a 0302 | 0332 | 0.362
Yo 0.623 0.553 0.583
Blue X5 G128 | 0.158 | 0.188
Ya G.128 0.168 0.188
White Xy (1.318 0.346 0.376
Yo 0.336 0.3668 (0.396
Viewing Angle ~
X axis, right (¥=0%) gﬂ 40 - - degree 5
x axis, e P =180°%) 3 d 40 - -
y axis, up{® =80 o 10 - -
y axis, down {©=270°) W 30 - -
- - - 6

Gray Scale

L Notes 1. Contrast Ratio (CR) is defined mathematicaily as
Surface Luminance with all white pixels

Contrast Ratio = - - )
Surface Lunminarce with all black pixels

5 Surface juminance is the center points across the LCD surface 50cm from the surface with all
pixels displaying white, For more information see Appendix A - 2.

4 The variation in surface Luminancs, 8 WHITE. is determined by measuring Loy at each test
pesition 1 through 5, and then dividing the maximum Loy of 5 points fuminance by minimum
Loy OF B points luminance. For more information see Appendix A - 2,

EWHITE = Maximum {Lons Lowa, . kons) = Minimurn {Lons Lona, .. Lons)
4. Response time is the tims required for the display to transition from white to black {(Rise Time,
Tra) and from biack to white (Decay Time, Trp). For additional information see Appendix A - 3.
5. Viewing angle is the angie at which the contrast ratio is greater than 10, The angles are

T —

determined for the horizontal or x axis and the vertical or y axis with respect to the .i%x I

which is normal to the LCD surface. For mors information see Appendix A - 4 L -

vert2 .. MAR.07, 2000 C T pagedan? -
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8. Gray scale specification.
l.uminance
Gray Level {(YeX{typ)
10 G.4
L7 1.5
L15 3.7
.23 8.7
L31 149.6
138 37.8
L47 g1.4
LBS 84,8
LB3 100
& Mechanical Characteristics

The contents provide general mechanical characteristics for the model LP133X7-D2NC LCD.  In addition,

the figures in the next page are detailed mechanical drawings of the LCD.

Outside dimensions :
Horzonta
Vertical
Depth
Bezel area:
Horizontsl
vertical
Active Display area :
Haorlzontal
Vertical

Weight {approximate) :

284 £0.5 mm
21452 0.5 mm
55%0.3 mm

274205 mm
206.6 £0.5mm

270.34 mm
202.76 mrn

480a(min, 4807 (typ).

Surface Treatment : Hard coating 3H.
Anti-glare treatment of the front polarizer

i

500g{max)

| Ver1z

MAR, 07, #0080
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Netes 1. Unspeciied dimensional toierance are £0.5mm
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Liquid Crystal Display

<Detail description of side mounting screw=

[
N
LA e
. e e e et e i =t mn —
&‘—_‘J
—_
.~ a0
(SRR - T __

'% REEINS

FEY

L

; N \\"
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~
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N

- tH
S ey

Motes

1. Screw Torque ; 1.3-1.5kgf.cm

=5
=
bt

b
i
.
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6..Reliahility

- Environment test condition

No. |[Test lem Conditions

1 High temperature storage test_ {Ta =80C  240h

Low temoerature storage test  [Ta=-20C _240h

Low terperature operation test |[Ta = 0C___ 240h

2
3 High temperature operation test (T2 = 60T 50%RH _240h
4

5 Vibration tast

non-operatin
{ P 9 Total . 120test

Sinusoidal Vioration
5-100~8Hz,2G, tMin/test for each direction(X,Y.Z)

B Shock test

850, 11msec/test for each direction{X,Y,Z}

G non-operatin
= ( P % Total - Stest
7 Altitude
operating 1 - 10,000 feet (3048m)
storage/shinmeant 0 - 40,000 feat (12192m)

{Result Evaluation Criteria}

‘There should be no change which might affect the practical display function when the display quality

tast is conducted under normal operating condition.
- ONIOFF Cycle

: The display module will be capable of being operated over 24,000 ON/OFF cyclas (Lamp power &

Vee ON/OEF)
- Mean Time Between Failura

- The LCD Panel and interface board assembly (excluding the CCFTs) have a mean time between

fallures of 30,000 hours with a confidence level 20%.

n

Ver 1.2 MAR. 07, 2000

‘Page 19127 J
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7. international Standards

7-1. Safety

a) UL 1850 Third Edition, Underwriters Laboratories, Ine. Jan, 28, 1845,

Standard for Safety of Information Technalogy Equipment Including Electrical Businass
Equipment.

b) CAN/CSA £22.2 No, 950-85 Third Edition, Canadian Standards Association, Jan. 28, 1885,
Standard for Safety of Information Technolegy Equipment Including Electrical Business
Equipment.

) EN 60950 : 1992 + A1 1993 + A2 : 1933 + A3 1885 + A4 1887 + A1t S 1887
IEC 850 - 1991 « A1 1092 + A2 1993 + A3 1095 + A4 1 1988

_ European Commitiee for Eiectrotechnical Sisndardization {(CENELEC)
L EUROPEAN STANDARD for Safety of Information Technology Equipment Including Electrical
Rusiness Equipment.

7-2. EMC

a) ANSI C63.4 “Methads of Measurement of Radio-Moise Emissians fram Low-Voitage Electrical
and Electronic Equipment in the Range of 9kHz to 40GHz." Amaerican National Standards
Institute(ANS1),1882.

b) C.1.8.P.R “Limits and Msthads of Measurement of Radlo Interference Charactenstics of
information Technolagy Equipment.” International Special Committee on Radio Interference

c) EN 55022 *Limits and Methads of Measurement of Radio interference Characteristics of
Information Technology Equipment.” European Comniittee for Electrotechnical
Standardization {CENELEC), 1888
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Product Specification

8. Packing.

8-1. Designation of Lot Mark

a) Lot Mark

A B c o E F G H I J K L M

A, B, C:INCHCODE
D:YEAR

E : MONTH

F.G: PANEL FACTCORY
H: MODULE LINE

I, J, K L, M SERIAL NO

(__ Wote 1 YEAR(D)

YEAR 95 96 a7 98 59 0 01 c2 03 04 05

Marx & g 7 8 9 0 1 2 3 4 5

2. MONTH(E)

MONTH { Jan. | Feb. | Mar, | Apr. | May | Jun Jul | Aug. | Sep. | Qct. | Nov, | Dec.

Mark 1 2 3 4 o] 5] 7 8 g A B c

3. MODULE LINE(H)

LINE 1 2 3 4 5 8 7 8 G 10 11 12 13
Mark 1 2 3 4 5 2] 7 8 @ A B C D

b) Location of Lot Mark

Serial NO, s printed on the label. The Jabel s attached 1o the backside of the LCD module.
This is subject to change without prior notice.
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LP133X7-D2NC
Liguid Crystal Display

r Product Specification

8-2. Packing Form
a) Package quantity in one bax : 10 PCS
) Box Size:374mm X 328mm X 311mm
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¢) Pallet

(7] Anra Lt

i

i

i{?ﬁf WA g

d) lLabel

1D, LABEL

’ LRt 32aT {2anI i
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1
LRt 2IXT | g
; [BOR—#49580 -00 1 -4,
LA DATE 3/w-T0 P
oo=ex | WIENIDENC |
. - f

- Page 2327

[ ver1z MAR. 07, 2000




FROE

FRx WO L fApr. 23 2062 11:338M P24

@ LG PHILIPS LCD S LP133X7-D2NC
) Liauid Crystal Display

Product Specification

9.PRECAUTIONS

Please pay attention to the followings when you use this TET LCD module.

9.1 MOUNTING PRECAUTIONS

(1) You must mount a moduie using holes arranged in four corners or four sides.

(2) You snould consider the mounting structure so that uneven force (ex. twisted stress) is not applied
to the moduie.

And the case on which a module is mounted should have sufficient strength so that external
force is not transmitted directly to the module.

(3) Please attach a transparent protective plate to the surface in order to protect the polarizer.
Transparent protective plate should have sufficient strengih in order to resist external force.

{4) You should adopt radiation structure to satisfy the temperature specification.

(8) Acetic acid type and chlorine type materials for the cover case are not desirable because the former
genarates corrosive gas of attacking the poislizer at high temperature and the latter causes circuit
break by electro-chemical reaction.

(&) Do not touch, push or rub the exposed polarizers with giass, tweezers of anything harder than HB
pericil lead. And Please do not rub with dust clothes with chemical treatment.

Do not touch the surface of polarizer for bare hand or greasy cloth, (Some cosmetics are
detrimental to the polarizer.)

(7) When the surface becomes dusty, piease wipe gantly with absorbant cotton or other soft materials
like chamois soaked with petrolium benzene. Normal-hexane is recommended for ¢leaning the
adhesives used to attach front / rear polarizers. Do not use 2Cetone, toluen and alcohol because
they cause chemical damage to the polarizer.

(8) Wipe off saliva or water drops as scon as possible, Thalr iong ime contact with polarizer causes
deformations and coler fading.

() Do not open the case because inside circuits do nat have sufficient strength.

9.2 OPERATING PRECAUTIONS

{1) The spike ncise causes the rnis-operation of circuits. 1t should be lower than foliowing voltage .
V = 4 200mV (Qver and under shoot voliage).

(2) Respense time depends on the temperature. {In lawer temperature, It becomes longer.)

(3) Brightness dapends on the temparature. (In Jower temperature, it becomes lower.)
And in lower temperature, response time (required time that nrightnass is stable after turned on )
becomes longer.

(4) Be careful for condensation at suaden temperature chunge, Condensation makes damage to
potarizer or electrical contacted parts. And after fading condansation..smear or spot will cocur,

(5) When fixed patterns are displayed for a long time, remnant Image is likely to ocour.

(5) A rnodule has high frequency circuit.  If you need to shield the electromagnetic noise, please do in
yours. When a Back-light unit is operating, it sounds.  |f you need to shield the noise, piease do i‘-r-my'oﬂn‘s.

[ vertz - MAR. 07, 2000 T page24izr - |
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9.3 ELECTROSTATIC DISCHARGE GONTROL

Since a madule is composed of electronic circuits, it is not strong to electrostatic discharge. Make certain that
treatment persone are connected to ground through wrist band etc . And don't touch interface pin directly.

9.4 PRECAUTIONS FOR STRONG LIGHT EXPOSURE

Strong light exposure causes degradation of polarizer and color filker,

8.5 STORAGE

When storing modules as spares for a long time, the following precautions are necessary.

- (1) Store them in & dark place. Do not expose the module o sunlight or fluorescent light, Keep the
temperature  between 5C and 35C at normal humidity.

{2) The polarizer surface shouid not come in contact with any other ebject,
It is recommended that they be stored in the container in which they ware shipped.

9.6 HANDLING PRECAUTIONS FOR PROTECTION FiLM

(1) When the protection film is peeled off, static electricity is generated batween the film and polarizer.
This should be peeled off slowly and carefully by peopie who are elactrically grounded and with well
ion- blown equipment or in such a condition, etc.,

(2) The protection film is atlached to the polarizer with a small amount of glue. If some stress is applisd
to rub the protection film against the polarizer during the time you peel off the fitm, the glue is apt to
ramain an the polarizer.

Please carefully peel off the protection film without rubhing it against the polanzer.
_ . (3YWhen the module with protestion film atiached is stored for a long time, sometimas thare remains a
. very small amount of glue still on the polarizer after the protection fiim is peeled off.

(4) You can remeve the glue easily. Whan the giue remairs on the polarizer surface or {is vestige is
recognized, please wipe them off with absorbent cotion waste of other soft material iike chamois
soaked with normal-hexane -

n
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M_Op.ti..calﬁbaraateristic_Meaaucemen_t Equipment and Method
Optical Stage(x,y)
CD Module

Fieid = 1° Prichard B8O or

:"\j?‘:_ equivalent

‘ 500mm
- l
A-Z2 Luminance
<measuring points for luminance variation <mesasuring peint for surface luminance >
258 512 788 612
H . )
@1 fﬁ 2 19
i i 384 @& 354
@ Ora
g\_f“
A-3 Response Time

The response time is defined as the following figure and shall be measured by
switching the Input signal for “black” and “white”,
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Response
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A-4 Viewing angle
«Definiton of viewing angle range>
0=0
b= z A
e 6
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